Introduction {#ss1}
============

Childhood obesity is a global concern \[[@b1]\] and has been called one of the greatest health problems of the twenty-first century \[[@b2]\]. Children with disabilities are particularly vulnerable, as estimates suggest that the prevalence of overweight and obesity is two to three times that of their typically developing peers \[[@b3; @b4; @b5]\]. Life expectancy for many children with disabilities has vastly increased in recent years \[[@b5; @b6; @b7]\], yet this progress may be compromised by the increasing prevalence of overweight and obesity \[[@b8]\].

Children with disabilities are at risk of the same negative consequences of obesity as typically developing children; high blood pressure, type 2 diabetes mellitus, atherosclerosis, non-alcoholic fatty liver disease and sleep apnoea are all potential short-term conditions with long-term health consequences \[[@b9; @b10; @b11]\]. Skin problems, respiratory difficulties, muscle and joint pain and gastrointestinal problems may also contribute to life-threatening conditions such as heart disease, stroke and respiratory disorders later in life \[[@b6],[@b12],[@b13]\]. However, these negative consequences are *compounded* for children with existing disabilities, as they are also at risk of secondary conditions and symptoms such as extreme muscle loss, pain, pressure sores, mobility limitations and depression \[[@b14],[@b15]\], potentially hindering independence and participation in the community and limiting leisure and physical activities \[[@b3],[@b5],[@b16]\].

Despite the widespread use of folic acid supplements, spina bifida (SB) remains one of the most common congenital conditions \[[@b17]\], with a prevalence of 4.1 affected children per 10 000 births in Canada (8.6 per 10 000 births for all neural tube defects) \[[@b18]\]. The condition commonly causes lower body muscle weakness or paralysis as well as a degree of bladder/bowel dysfunction, depending upon the level of the lesion, and can result in significant morbidity \[[@b19]\]. The life-expectancy of people with SB has increased and it is now considered a non-progressive, life-long condition \[[@b17],[@b20; @b21; @b22; @b23; @b24]\]. However, this brings new challenges around health promotion and providing optimal healthcare \[[@b23; @b24; @b25]\], particularly around weight management. Overweight and obesity can further reduce mobility, increase difficulties with catheterisation, toileting and other self-care activities, add pressure on skin already vulnerable to break-down/pressure sores and increase social isolation, which can all lead to decreased quality of life and low self-confidence \[[@b6],[@b26; @b27; @b28]\]. This can then become a negative spiral where children are excluded from opportunities, which compounds low self-esteem, which acts as a barrier to participation and disables them further, exacerbating any weight-related issues \[[@b29]\].

The prevalence of obesity in young people with SB has been estimated between 18 and 50% in children, and 34% and 64% in young people \[[@b26],[@b30]\]. However, many of these figures have been taken from studies well over 15 years old \[[@b31; @b32; @b33]\]. Given the recent dramatic increase in obesity in typically developing children, these figures may under-estimate the magnitude of the problem in children with SB today. Children and young people with SB have physiological, environmental, psychosocial and physical factors which predispose them to overweight/obesity. For example, mobility impairments can result in sedentary lifestyles and reduced physical fitness \[[@b24],[@b30]\]. Environmental and psychological factors, such as a lack of facilities, special equipment and trained fitness staff \[[@b11]\], and a lack of understanding regarding capabilities \[[@b2],[@b4],[@b15]\] may also play a role. Furthermore, awareness and attention to obesity in this population may be lacking; for example, issues such as bowel function may be more salient to children, parents and healthcare professionals \[[@b6],[@b17],[@b27],[@b34]\]. Underlying brain malformations (e.g. Chiari II) can also cause problems with swallowing and gagging, limiting food intake to specific tastes or textures \[[@b26]\].

Both the Canadian Pediatric Society \[[@b35]\] and American Academy of Pediatrics \[[@b36]\] advocate that all typically developing children aged 2 years and older should have their growth monitored to screen for under-development, wasting, overweight and obesity. Current guidelines by the Centers for Disease Control and Prevention (CDC) use body mass index (BMI, calculated as kilograms per metre squared) as a proxy for body fat and consider a child 2--18 years between the 85--95th centile as overweight and above the 95th centile as obese \[[@b37]\]. Visits to healthcare professionals -- whether or not for a weight-related matter -- offer an ideal opportunity for such monitoring. However, evidence suggests that the assessment and recording of children's weight and BMI by healthcare professionals varies enormously \[[@b38; @b39; @b40; @b41]\]. Furthermore, assessment of weight and growth alone is insufficient in improving children's health if it is not discussed with the child and their family \[[@b35],[@b42]\].

This issue is arguably even more important for children with SB, given their increased risk of obesity. Their regular interactions with a multidisciplinary healthcare team potentially provide great opportunities for weight assessment, monitoring and working with families to optimise their child's health through healthy weight management \[[@b17],[@b21]\].

Research gap {#ss2}
------------

Children with SB may be particularly predisposed to overweight and obesity, yet there are gaps in the literature around the prevalence of obesity in paediatric SB populations. Little is known about how weight management and weight status are recorded and discussed in the outpatient clinic setting. The objectives of this study were to explore how the weight status of children attending an outpatient SB clinic in a paediatric rehabilitation hospital is recorded and how weight-related behaviours are discussed with children and their families. This is vital in order to understand the health promotion needs of a population vulnerable to developing serious secondary conditions which may limit their health and full participation in life.

Research questions {#ss3}
------------------

Are height and weight routinely recorded for children attending an outpatient SB clinic?What proportion of clinic attendees are overweight or obese?How are discussions of weight-related behaviours with children and families recorded?

Methods {#ss4}
=======

Design {#ss5}
------

A retrospective medical records review (MRR) was used. Despite some concerns about the reliability of data extraction from medical records \[[@b43]\], MRRs can be advantageous as they do not influence clinical practice by observing the consultation \[[@b44]\] and it is a time-efficient method of collecting a large amount of data \[[@b45]\]. However, the researcher is reliant upon clinicians accurately recording the information in the medical records \[[@b45]\]. Despite these noted limitations, MRR methodology has been successfully used in reviewing how physicians both evaluate and manage obesity in typically developing children in primary care \[[@b46]\].

Sampling {#ss6}
--------

The sample was drawn from the largest urban paediatric rehabilitation centre in Canada. The SB clinic consists of an inter-professional team with representation from orthopaedic surgery, urology, developmental behavioural paediatrics, nursing, physiotherapy, occupational therapy, speech therapy, psychology and social work. Members of the team assess the children individually and consult with other team members as needed; formal review of each patient is completed following the clinic. In addition, the clinic has access to consultation with separate services located within the centre, including recreational therapy specialists and registered dieticians.

Medical records were included in the review if children (1) had a coded diagnosis of SB (spina bifida aperta, occult spinal dysraphism); (2) had attended the clinic in the previous 24 months; and (3) were aged 2--18 years. Records were excluded if children had a diagnosis of spina bifida occulta or traumatic spinal cord injury or it was their first visit to the clinic, as they were unlikely to be representative of the target population.

All data available for an individual over the previous 36 months were examined. This time-frame allowed for seasonal and minor variations \[[@b47]\] and included children who visited the clinic infrequently. The age range of 2--18 years was selected due to published international cut-off points for BMI for that age range (albeit for able-bodied children) \[[@b37]\].

Data extraction {#ss7}
---------------

Ethical approval was obtained from the Hospital Research Ethics Board. As a standardised data extraction form was not available, one was designed for the purpose of this study and incorporated items from the literature wherever possible -- this included questions on diet and physical activity that were taken from a previous MRR of obesity in children without disabilities \[[@b46]\]. Recording of lesion level, ambulatory and shunt status was taken from prospective studies of physical fitness in children and young people with SB \[[@b23],[@b30],[@b48]\]. Height and weight were also recorded on this form. Records were read carefully and all comments relating to weight, diet, physical and sedentary activities were transcribed verbatim. A "history" (e.g. diet, physical activity) was identified when a clinician recorded patients' responses to open-ended questions about their usual dietary intakes, or the nature and extent of physical and sedentary activities. These were presented in narrative form. A copy of the extraction form is available from the first author upon request.

### Reliability of data extraction {#ss8}

All data were extracted by a single member of the research team (EY). To evaluate the reliability of extraction, a second researcher (AM) independently extracted data from 10% (*n* = 18) randomly selected medical records. For quantitative data, Kappa co-efficients were calculated to assess agreement between extractors. Reliability of the qualitative data was calculated by the number of matching verbatim extracts identified by each of the two extractors for the same 18 records, expressed as a proportion of the total number of extracted sections. To guard against significant transcription errors \[[@b49]\], another randomly selected 10% records were checked by the second researcher for the accuracy of data entry, with an acceptable error rate considered to be \<1% \[[@b50]\].

Data analysis {#ss9}
-------------

Descriptive statistics using SPSS Statistics 19.0 (SPSS, Chicago, IL) were used to summarise patient demographics and background details, such as age, gender and diagnosis. BMI was calculated as kilograms per metre squared (kg/m^2^) and children's weight status classified using CDC cut-offs of \<85th centile = healthy weight, 85--95th centile = overweight and \>95th centile = obese \[[@b37]\]. Exploratory analysis was conducted using age, gender, weight status and the presence of documented weight-related discussions. Statistical significance was accepted as *p* \< 0.05.

Qualitative data from the verbatim extracts in all records were subjected to descriptive thematic analysis, which aims to identify, analyse and describe patterns within qualitative data \[[@b51]\]. Extracts were initially grouped under "weight", "diet" and "physical/sedentary activities". Two of the authors (AM and EY) then independently used inductive coding with an interpretative perspective in order to create codes. Once common codes/themes were developed by each author, they were compared and contrasted, merged, relabeled or split as necessary. Negative cases, similarities and differences between codes were also discussed between the researchers.

Results {#ss10}
=======

Reliability {#ss11}
-----------

When Kappa co-efficients were calculated for the two raters on 10% (*n* = 18) of cases in terms of extracting weight and height data from the records, values of 0.80 for weight and 0.83 for height were obtained. Verbatim extracts for the same 18 charts were also compared to assess consistency in the extraction of qualitative data. On average, the two extractors extracted the same excerpts 84.7% of the time relating to physical activity and 73.3% of the time for weight and diet, exceeding the co-efficient of ≥0.7 which indicates adequate reliability \[[@b52]\].

Sample characteristics {#ss12}
----------------------

A total of 253 patients were identified, 73 of which did not meet the inclusion criteria, leaving 180 included in the analysis. Of these 180 medical records, approximately half were females (*n* = 94, 52.2%). A primary diagnosis for a large proportion of individuals was myelomeningocele (*n* = 133; 73.9%), followed by lipomyelomeningocele (*n* = 38; 21.1%) and 9 (5%) with other related conditions. Patients frequently had additional diagnoses recorded in their notes, which are summarised in [Table 1](#t1){ref-type="table"}. Patients ranged in age from 2 to 18 years (mean = 12.39 ± 4.79). The average length of time since the patient had registered at the SB outpatient clinic was 10.61 ± 5.41 years. The average number of visits to this clinic in the previous 36 months was 3.77 ± 2.01. Characteristics of the sample can be found in [Table 1](#t1){ref-type="table"}. Table 1.Sample characteristics.*N* (%)Lesion level \[[@b23]\] High level (L2 and above)49 (27.2%) Middle (L3--L5)85 (47.2%) Low (S1 and below)43 (23.9%) Unknown3 (1.7%)Ambulation[\*](#T1-F1){ref-type="fn"} \[[@b48]\] Community ambulatory101 (56.1%) Household ambulatory21 (11.7%) Non-functional ambulatory2 (1.1%) Non-ambulatory50 (27.8%) Unknown6 (3.3%)Hydrocephalus status Shunted hydrocephalus106 (58.9%) Non-shunted hydrocephalus2 (1.1%) No hydrocephalus71 (39.4%)Primary diagnoses Myelomeningocele133 (73.9%) Lipomeningocele38 (21.1%) Other9 (5%)Secondary diagnoses Neurogenic bladder108 (60.0%) Neurogenic bowel56 (31.1%) Arnold Chiari II malformation36 (20.0%) Depression36 (20.0%) Scoliosis43 (23.9%) Tethered cord12 (6.7%) Obesity/weight issues5 (2.8%) Club foot23 (12.8%) Developmental delay14 (7.8%) Learning disability4 (2.2%) ADHD15 (8.3%)Medications None36 (20%) Anti-cholinergic109 (60.6%) Antibiotic (inc prophylaxis)68 (37.8%) Stool softener/laxative58 (32.2%) Anti-seizure10 (5.6%) Other32 (17.8%)[^1]

Recording of weight, height and weight status {#ss13}
---------------------------------------------

Of the 180 children included in this review, 96 had a weight recorded in their medical records at least once (53.3%). However, only 67 of the 180 children had both weight and height recorded in their notes at least once (37.2%), enabling calculation and classification of BMI. On average, these 67 children had weight and height recorded in under half of their visits they had made to the SB clinic (42.4%). There were no significant differences in whether both weight and height were recorded on at least occasion by gender or ambulatory status.

Of the 67 children with both weight and height measurements, 63 children (35%) could have their BMI categorised using the CDC-2000 classification system (2 children only had measurements taken under 2 years of age, while 2 other children had measurements with obvious errors such as a 5-year-old with a height of 1.5 m). From them, 15 (23.8%) were classified as overweight for at least one time point, while 11 (17.5%) could be classified as obese and 6 (9.5%) were classified as underweight ([Figure 1](#f1){ref-type="fig"}). Figure 1.Flow of medical records.

Weight and height were recorded in half of the visits the overweight/obese children had made to the clinic (53.5%), but only 6 out of these 26 children classified as overweight or obese were explicitly identified as having excess weight in their notes (23.1%). Conversely, five children were described as overweight or obese in their records, but no data on weight and height were provided, including one described as being "morbidly obese" (\#108). In addition, discussions specifically about weight and weight management were only recorded in the notes of 7 (26.9%) children classified as overweight or obese. Of those classified as overweight or obese, 46.2% were non-ambulatory, 23.1% household ambulatory and 30.8% were classified as community ambulatory (see [Table 1](#t1){ref-type="table"} legend for definitions of ambulatory status).

Recording of diet, physical activities and sedentary behaviour {#ss14}
--------------------------------------------------------------

In the full sample (*n* = 180), a diet history had been recorded on at least one occasion in 113 of the charts (62.8%). A physical activity history was present in 115 (63.9%) charts whilst a sedentary behaviour history was recorded in only 30 charts (16.7%).

Discussions about diet and documentary advice were documented in 59 of the 180 records (32.8%) while 36 charts reported discussions around physical activity levels and advice given (20.0%). Advice about reducing sedentary behaviours -- such as screen time -- did not appear in any of the charts.

In the 26 children classified as overweight or obese, diet histories were frequently recorded (*n* = 22, 84.6%), while physical activity histories (*n* = 18, 69.2%) were more common than sedentary activity histories (*n* = 3, 11.5%).

Qualitative themes {#ss15}
------------------

Qualitative themes identified from the verbatim transcribed comments taken from the 180 charts were the following: (1) The importance of weight management in mitigating symptoms and optimising function; (2) dietary priorities and motivations; (3) physical and sedentary activities: friend or foe; (4) weight management, diet and physical activity: whose responsibility? The following quotes taken from the records illustrate each of the themes. The healthcare professional or discipline of the person recording the data, child ID number, child age and their weight status (if able to be calculated) are included in parentheses at the end of each quote.

### The importance of weight management in mitigating symptoms and optimising function {#ss16}

Healthcare professionals discussed the immediate impact of the person's weight with the patient and family. This was often in terms of mobility or ambulation, usually that a reduction of weight would improve functional difficulties they were currently experiencing: "Patient's mobility has become a little more laboured, likely from her weight gain as she has gotten older" (Physiotherapist, \#169, 14 years, healthy weight).

This emphasis on function was also reflected in discussions around continence, discussing the importance of a healthy weight in order to reduce unpleasant symptoms and improve surgical options:"In terms of her urinary leakage, we had a long discussion on the impact of patient's weight on the pelvic floor function. I discussed with mother that this in of itself may be a contributing factor to some of this... I think weight loss will be critical to her overall function. (Paediatrician, \#106, 15 years, no Height & Weight \[H&W\])"Similarly, weight loss was linked to positive improvements in symptoms:"Her symptoms have improved dramatically with an 8-pound weight loss... Physical exam reveals a moderately obese young woman but she does appear to have lost weight...From a medical standpoint, I am very pleased to hear that her symptoms are improving with weight loss. (Paediatrician, \#106, 15 years, no H&W)"The future implications of excess weight were also highlighted, for example:"I am more concerned about the future rather than in the immediate year or two, but it is important that he loses weight. (Nutrition clinic, \#16, 13 years, obese \[OB\])"Its contribution to caregiver burden was noted, especially as many patients required assistance with activities of daily living involving significant physical exertion:"We addressed that patient is somewhat overweight ... he is getting bigger and heavier and more difficult to deal with in terms of daily activities for his mother*.* (Orthopaedist, \#54, 14 years, overweight \[OW\])"The most common weight management strategy discussed was physical activity, for example:"We encouraged Mom to increase physical activity as much as possible, even if she should continue using her wheelchair at school, which is the manual wheelchair, which still allows her to do some exercise. (Nutrition clinic, \#151, 7 years, OB)"Occasionally, this was discussed in conjunction with diet, such as: "Adding more fruits and vegetables to her diet may help her feel full without adding many calories, and increasing her activity as tolerated may also be helpful" (Nursing, \#145, 18 years, no H&W).

### Dietary priorities and motivations {#ss17}

Diet was most commonly discussed with respect to bowel and bladder functioning as opposed to weight management. Conversely, bowel and (to a lesser extent) bladder function was also considered as an indicator of the quality of the child's diet. For example, these two extracts illustrate how bowel movements were discussed in relation to what the patient ate and drank:"Patient has a bowel movement every 2 days. This is an improvement since her last visit, and Mom reports that this is due to her increase in fiber and fluids, as well as the use of probiotics. (Nursing, \#69, 13 years, healthy weight) From a bowel standpoint, he is continent and this is all through diet control. There are no problems. He is able to identify dietary exacerbants. (Paediatrician, \#31, 14, no H&W)"

It was apparent that parents and children used diet to manage the child's bowel and bladder function, for example, using specific foods to prevent and "treat" constipation:"Mom reports that they have noticed softer, more frequent bowel movements with patient when he has eaten fruits and vegetables. Conversely, candy and chocolate produces constipation. (Nursing, \#129, 14 years, underweight)"

The discussions about improving dietary habits predominantly surrounded fiber and water intake. One record addressed the broad benefits of water to health: "We encouraged patient to increase her water intake to keep her overall health at an optimum level, as well as to keep her bladder and bowel status healthy" (Nursing, \#126, 16 years, no H&W), but it was more usual for healthcare professionals to use bowel and bladder function as the *sole* motivator to follow a balanced diet, rather than promoting nutritional balance or a healthy bodyweight:"Writer tried to explain that if patient could drink more water and try to eat some apples and vegetables, that it would possibly help him go to the bathroom and it would not be so painful. (Nursing, \#10, 9 years, OW)"

While diet was emphasised for bowel health, fluid intake was linked to bladder function. Fluid intake by children was consistently reported as being poor, so practical and creative ways were suggested to improve the patients' fluid intake, such as adding pieces of fruit to improve the taste of water:"I encouraged patient to try to replace his huge intake of apple juice with more water, even if this involves having to dilute the apple juice on a sliding scale over time to increase water intake. (Nursing, \#116, 3 years, no H&W)"

### Physical and sedentary activities: friend or foe? {#ss18}

The majority of the records which referred to physical activity focused upon its relation to function and mobility. Most commonly, discussions of physical activity were related to its *negative effects*, e.g. the experience of pain and/or fatigue in relation to different activity levels. Examples included increased fatigue when engaging in activities such as walking and running, and reports of worsening stamina and back pain associated with physical activities. This restricted children's participation and could prompt withdrawal from even functional activity:"She reports that she walks minimally so that she doesn't regress and develop more pain. (Physiotherapist, \#7, 18 years, no H&W)"

This may have led to parents setting limitations and restrictions on their child's engagement in daily activities and they were encouraged to be a little less restrictive, such as: "Mother was encouraged to allow her to stand in the stander and to continue to walk at home" (Orthopaedist, \#102, 17 years, no H&W).

A smaller proportion of records associated positive outcomes with physical activity:"She's physically very active -- she's been playing flag football, volleyball, basketball, she's on the high-level soccer team -- and really is doing very well. (Paediatrician, \#166, 15 years, no H&W)"

For some with mobility or functional impairments, participation in sports was made possible with modified activities and adaptive equipment, such as hand-propelled bikes and adapted gym programmes. However, we did not find any discussions recorded around how an inactive child could undertake physical activities within the constraints of their disability or how adaptive equipment could be accessed or modified activities learned. Additionally, no discussions pertaining to how a child might obtain the social benefits of physical activities -- such as making friends and improving psychological well-being \[[@b53]\] -- were recorded in the medical charts. Formal sedentary activity histories were infrequently recorded. We found no record of discussions about appropriate levels of sedentary behaviours such as screen time.

### Weight management, diet and physical activity: whose responsibility? {#ss19}

The medical records demonstrated that healthcare professionals had differing views on where the responsibility for diet, physical activity and weight management lay. Some comments suggested that healthcare professionals believed weight management to be under the control of the child and/or family, in terms of becoming, or continuing to be overweight/obese. For example, in the notes of one young man described as "morbidly obese" (but with no height and weight data), the responsibility was firmly placed onto the child when discussing future treatment of his condition:"They will not perform the surgery until patient shows considerable effort towards changing his lifestyle and eating habits. (Nursing, \#108, 17 years, no H&W)"

This was also demonstrated through the frequent description of children as "challenging themselves" to eat more fruits and vegetables and maintain sufficient water intake:"Patient has been working hard to improve his diet, which now includes salads and some fruits. He will continue to challenge himself with this, as well as increasing his water intake*.* (Nursing, \#135, 13 years, OB)"

Given the emphasis on self-management, the records suggested that healthcare professionals felt that it was essential for children to understand that obesity was an issue for them, with associated negative consequences:"He has grown 4 cm since last October, but he gained unfortunately 4.1 kg as well. I explained to patient the importance of losing weight and hopefully 'he will get it'. (Nutrition clinic, \#16, 13 years, OB)"

The involvement of family members, especially the mother, was also seen as playing an important guiding role in both diet and fluid intake, and their attentiveness to maintaining a healthy diet was consistently noted:"Patient's parents make sure she gets proper nutrition and is well hydrated. She gets lots of fruits and vegetables along with proper protein and whole grain breads. (Nursing, \#149, 7 years, OB)"

Certainly, co-operation between the child and his/her parents was seen to facilitate healthy nutrition and was used as a strategy to improve nutritional intake. A supportive family environment where parents actively encouraged children to eat a range of nutritious food appeared to play a key role in maintaining a well-balanced diet. The impact on parents was also recognised, for example, in this comment about the challenges experienced by a mother:"Mom and patient are going to work together to make a list of the healthy food patient is willing to eat, or at least try. Hopefully this will make mom's grocery shopping easier, and give patient more variety in her diet. (Nursing, \#138, 13 years, no H&W)"

Similarly, parents were tasked with encouraging their children to "stay active" although notably with little specific guidance: "Mom is encouraged to keep patient very active which is benefiting her strength" (Physiotherapist, \#103, 4 years, no H&W).

The medical records also indicated that responsibility was often expanded to other healthcare professionals. Children were frequently referred (formally and informally) to dieticians and paediatricians, as well as physiotherapists and nurses, for advice on reducing their weight, for example:"My suggestion for \[patient\] is that she receives some counseling from her paediatrician in terms of nutrition and diet as I suspect weight-loss would be very beneficial to her... (Surgeon, \#139, 17 years, no H&W)."

Discussion {#ss20}
==========

Key findings {#ss21}
------------

*1. Height and weight are not routinely recorded for children attending an outpatient SB clinic.*Despite both the Canadian Pediatric Society \[[@b35]\] and American Academy of Pediatrics \[[@b36]\] recommendations, our examination of the medical records showed that weight and height were not routinely assessed at clinic visits. This was evident even in instances where children's excess weight was explicitly mentioned in the notes (*n* = 8). We were only able to calculate a BMI for 35% of the 180 cases, of which almost 24% were classified as overweight and almost 18% as obese (41.3% in total). This markedly exceeds the prevalence of overweight and obesity found in typically developing Canadian children, which was 26% in 2009 \[[@b54]\] and is comparable to the higher end of previous estimates of obesity in children with SB cited as between 18 and 50% \[[@b26]\]. However, reporting bias cannot be ignored. For example, it is possible that clinicians measured weight and height more often, but only recorded their assessments if a particular problem was identified.

Of particular note is the finding that in less than a quarter (23.1%) of instances where BMIs fell in the overweight/obese range was the child's excess weight mentioned in the notes. If a lack of reporting mirrors reality, this suggests that for the majority of overweight and obese children, excess bodyweight is not being considered as a priority topic during consultations. Given that the identification of obesity is associated with improved weight management \[[@b41],[@b42]\], further research could usefully be targeted at identifying the barriers to weight management discussions in SB clinics. Reasons for this may include a lack of awareness among clinicians, a lack of confidence to tackle a notoriously sensitive issue or an unwillingness to overburden families who face many challenges already, such as intense therapy schedules \[[@b3],[@b55]\] and socio-economic pressures \[[@b11]\]. It is not known whether the family members accompanying children in this study were themselves overweight, although it has been noted in the literature that overweight children frequently have overweight parents \[[@b56]\]. Clinicians have reported this factor to be an additional barrier to discussing weight with families \[[@b57]\], but weighing and measuring children at clinic appointments may provide an opportunity to raise the topic in a sensitive manner and perhaps discuss the broader family lifestyle, even where visits to HCPs are initiated for reasons other than body weight \[[@b58]\]. *2. Discussions of weight-related behaviours with children and families were incompletely recorded and related mostly to symptom management as opposed to healthy lifestyle.*Discussions in the records around a healthy body weight were mostly related to physical function (e.g. mobility, pain, continence) and this was used to motivate the child to tackle overweight/obesity. There was, however, little discussion recorded on practical advice as how to achieve weight control, for example, whether the children were involved in appropriate and sufficient levels of physical activity. It was notable that sedentary activities such as playing video games or being on the computer were often recorded, yet we found no instances of advice given on minimising them, even though recent research has shown that sedentary behaviours are strongly associated with negative health outcomes, irrespective of physical activity levels \[[@b59],[@b60]\]. Dietary quality was almost universally associated with bowel function rather than promoting diet in terms of nutritional balance and good overall health. It is possible that clinicians were attempting to tackle their clients' body weight indirectly rather than discussing body weight explicitly. This is perhaps understandable as previous evidence has suggested that many paediatric clinicians are uncomfortable broaching the subject of obesity \[[@b61],[@b62]\]. However, children deserve to be appropriately informed about their health and care \[[@b63],[@b64]\], so further research could usefully be targeted at exploring clinicians' motivations behind their approach to these discussions, thereby identifying training needs.

Recommendations {#ss22}
---------------

This study suggests that important health promotion opportunities are being missed. In addition to weight management and bowel and bladder function, the wider benefits of a good diet should be emphasised to children (and for the whole family), as it is crucial for children to develop good eating patterns and nutritious food preferences from an early age \[[@b10],[@b65]\], given that childhood food preferences and eating patterns often track into adulthood \[[@b66]\]. Furthermore, emphasising the wider benefits of physical activity to children, such as making friends, increasing participation and improving psychological well-being \[[@b53]\] may be helpful, although some children and families may need assistance to find rewarding activities within their abilities \[[@b67]\].

However, it must be acknowledged that weight management is very complex and influenced by many environmental, personal and contextual factors \[[@b68]\]. In addition, SB is a multifaceted condition that often includes multiple health issues at any one time \[[@b69]\], which must be taken into account when planning weight management or health promotion strategies for this client group. Parents of children with disabilities have previously reported that therapy sessions often took priority over mealtimes \[[@b55]\], so working with families to identify strategies that are most useful and meaningful for them is paramount. Additionally, children and youth may need disability-specific assistance and counseling in order to achieve a healthier lifestyle, for instance, to establish strategies (e.g. pre-voiding) to deal with issues such as activity-induced incontinence. Integrating disability-specific counseling may foster greater participation and success. The obesogenic environment is a powerful influence upon weight-related behaviours \[[@b70]\], requiring clinicians to work closely with their patients and families -- over and above merely providing information -- to increase the likelihood that positive health behaviours are adopted. However, the impact of this on limited clinical resources also needs addressing, especially in smaller clinics which may not have access to specialist nutritional support.

Strengths and limitations {#ss23}
-------------------------

A number of limitations, as well as strengths must be noted. MRR is retrospective by nature and therefore the data were not collected for research purposes. As such, there may be inaccuracies in the data as they rely on the recorder \[[@b45]\]. Furthermore, we can only comment upon what was recorded in the records; we do not know what (if any) discussions occurred during consultations that were not recorded in the charts. It is possible that healthcare professionals discussed weight, diet and activities with patients and their families without recording them, although the structured and comprehensive nature of medical records makes this unlikely.

Our prevalence rates are based on a potentially skewed sample, given that we were only able to calculate BMI for 63 of the 180 eligible cases. It is possible that children who were considered at risk of obesity were more likely to be weighed and thus overweight/obesity is over-represented in our prevalence of 41.3%. However, it is likely that this is an underestimation of the true prevalence of overweight/obesity in children with SB, given that we found evidence of children being described as having excess weight in their notes but without height and weight data recorded. This highlights the benefit of taking a mixed methods approach to MRRs such as in this study, as this discrepancy would not have been detected had solely quantitative data been recorded.

The reliability of data extraction from medical records is a noted concern \[[@b43]\]. Reliability was, therefore, enhanced by following the principles advocated by a number of researchers experienced in this method \[[@b45],[@b71],[@b72]\]. The primary data extractor (EY) was not told the specific research objective, only that an audit of weight and height in medical records was being conducted. There were also clear inclusion and exclusion criteria. Inter-rater reliability was conducted by a randomly selected sample of 10% of the medical records extracted by a second person (AM), which exceeded accepted reliability limits \[[@b52]\]. Data entry accuracy was also verified.

Lastly, it is important to acknowledge that the use of BMI and cut-offs developed for typically developing children (such as those produced by the CDC) in the SB population has been criticised \[[@b73],[@b74]\], which may contribute to inconsistent practice. Young people with SB frequently have a higher percentage of body fat and lower lean body mass \[[@b75],[@b76]\] and are also usually shorter than their typically developing peers \[[@b69],[@b74]\]. Alternative methods of assessing the weight and body composition of children with SB exist, such as dual-energy X-ray absorptiometry ("DXA scanning") \[[@b73],[@b74]\] or total body potassium (TBK) \[[@b77]\], but require costly, specialised equipment unavailable in most ambulatory clinics. Therefore, in the absence of a gold standard method of assessing and classifying the weight of children with SB, BMI may be used an indicator of excess weight, but it is important to also gather information on other health behaviours to provide a more holistic picture of the child's lifestyle.

Future work {#ss24}
-----------

Clinicians who work with typically developing children are encouraged to assess, monitor and discuss weight-related issues regularly with children and their families \[[@b35],[@b36]\], yet we know that this does not always occur in clinical practice \[[@b38; @b39; @b40; @b41]\]. It is unclear whether the variation in practice detected in this study is merely reflecting wider clinical practice, or whether there are specific barriers in this population. Therefore, further research could usefully explore these issues in a wider sample and start to identify the barriers and facilitators associated with weight assessment and management practices. An ethnographic study of an SB clinic may provide useful insight to this, providing the opportunity to observe clinical practice in context. In-depth interviews with clinicians from a wide range of disciplines may also be fruitful.
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[^1]: Community ambulatory = walks indoors and outdoors; household ambulatory = walk only indoors; non-functional ambulatory = only walks during therapy sessions; non-ambulatory = always in wheelchair \[[@b48]\].
